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Abstract 
Adolescent obesity is an important public health issue, and one important factor that 
contributes to the problem is overeating, eating more than required for homeostasis. 
Appetitive behaviors such as overeating may in part be the result of poor control of 
impulsive behavior. This study investigated the relationship between impulsivity 
factors and snacking habits. The Youth/Adolescent Food Frequency Questionnaire 
(YAQ) and the Barratt Impulsivity Scale (BIS) were completed by 198 Southern 
California high school students (56% female; age M=15.8, SD=0.9). Four subscales 
were calculated from responses on the YAQ and included the frequency of 
consuming sweetened drinks, sweet snacks, salty snacks, and fresh fruits. Multiple 
regression was used to determine the association of the YAQ subscales with the six 
first-order impulsivity factors in the BIS after adjusting for age, gender, and SES 
(mother and father education).  Self-control impulsivity was positively associated 
with salty snack consumption. Both sweet snacks and drinks had a positive 
correlation with cognitive complexity. Finally, perseverance had a positive 
association with sweet snacks. Fruit consumption had no association with impulsivity 
levels. This is the first study of which we are aware that examined the association 
between snacking behaviors and the first-order factors for impulsivity in the BIS. It is 
beneficial to understand the processes behind snacking decisions so we can intervene 
to help adolescents make better food choices. Snacking is likely to be under the 
control of the adolescent compared, for example, to meals prepared at home by a 
parent or guardian. As a result, targeting snacking habits with interventions among 
adolescents may be an effective approach to reducing obesity. 
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I. Introduction 
The obesity epidemic is becoming progressively worse, especially for 
adolescents. The rate of adolescent obesity is at an all time high of just over 17% 
(Ogden et al., 2006). Snack consumption has been found to have a positive 
association with overweight status (Nicklas, Yang, Baranowski, Zakeri, Berenson, 
2003). The two foremost snacking contributors are desserts and salty snacks (Piernas 
and Popkin, 2010), both of which are considered palatable foods and are harder to 
resist eating than less fatty or sugary foods (Kenny, 2011). Adolescents are 
consuming more snacks and sugar sweetened beverages than they did 30 years ago 
(Piernas and Popkin, 2010). Researchers have found positive associations with soft 
drink consumption and obesity (Vartanian, Schwartz, Brownell, 2007). 
The purpose of this study was to examine the association between impulsivity 
levels and snacking habits. Snack foods measured in this study consisted of sugar-
sweetened drinks, sweet snacks, and salty snacks, all of which have been found to 
have an association with weight gain (Carels et al., 2001; Centers for Disease Control 
and Prevention, 2011; V. S. Malik et al., 2010; Piernas and Popkin, 2011; Vartanian 
et al., 2007). I hypothesized that participants with higher levels of specific factors of 
impulsivity including the first order factors of cognitive complexity and self-control 
(both falling under Non-planning Impulsiveness) are more likely to eat more snacks 
and drink more sweetened drinks due to a lack of forethought of future consequences. 
Further, I hypothesized that the participants with the factors of motor and 
perseverance (the motor impulsivity factors) are also more likely to snack and drink 
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sweetened drinks because they tend to act without thinking, and thus would be less 
likely to stop and consider if they are truly hungry. Conversely, I hypothesized that 
there would be no correlation between impulsivity and likeliness to consume fruit. 
II. Background 
Obesity Prevalence 
Obesity is a significant public health problem—in the United States, 300,000 
deaths a year are due to obesity related health issues (Allison et al., 2009). Obesity 
rates are increasing rapidly, especially in adolescents; adolescent obesity has tripled 
since 1980 (CDC). As rates increase, it becomes more and more important to 
understand the neurological mechanisms contributing to the cause so that a solution 
can be created. Both short term and long term effects of adolescent obesity exist and 
are of concern.  Short term, obese adolescents have a much higher risk for orthopedic, 
pulmonary, cardiovascular, neurological, and endocrinal health problems (Must and 
Strauss, 1999). Studies have shown that early in life obesity can result in premature 
mortality later in life (Must and Strauss, 1999). Indeed, as of 2009, obesity follows 
tobacco use in leading causes of preventable death (Allison et al., 2009).  
The causes of obesity are multi-factorial; certain socioeconomics, genetic, 
personal, and behavioral factors have all been shown to be predictors (Haines et al., 
2007). A behavior variable that is a known predictor of obesity is dietary intake. 
Dietary intake is a behavior that is especially important to examine because obesity is 
primarily a result of high dietary intake, more so than family history or physical 
activity (Goris and Westerteop, 2008). Much research has been done to investigate 
eating behavior. Rockett et al. (2005) developed the Youth/Adolescent Food 
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Frequency Questionnaire (YAQ) to the measure eating habits of children and 
adolescents. The main purpose of the questionnaire is to assess the dietary tendencies 
of the participants in the study. The YAQ has been validated and proven to be 
accurate and reproducible (Rockett et al., 1997; Rockett et al., 1995).  
Reward Mechanisms 
Recent research has suggested that obesity shares a common reward pathway with 
alcohol and drug addiction (Kenny, 2011). The brain reward systems that are 
activated by palatable foods, those rich in fats and sugars, are similar to the systems 
that are activated by use of addictive drugs (Kenny, 2011). Feeding is influenced by 
two main systems, the hedonic system and the metabolic system (Lutter and Nestler, 
2009). Palatable foods are consumed for hedonic reasons, oftentimes regardless of 
caloric need. Indeed, the hedonic pathways can take precedence over the metabolic 
pathways due to an enhanced desire to consume highly palatable foods (Lutter and 
Nestler, 2009). Palatable foods release dopamine into the nucleus accumbens, which 
ultimately increases motivation to consume more palatable foods (Nestler, 2001; 
Erlanson-Albertson, 2005). In comparison, drug consumption is mediated exclusively 
by the hedonic pathway (Volkow and Wise, 2005). 
Studies performed on rats demonstrate the extent to which the consumption of 
palatable food can stimulate the reward system. In 2004, Cabanac and Johnson found 
that rats repeatedly exposed themselves to unfavorable conditions such as -15o C 
temperatures or shocks to the foot in order to obtain palatable foods, despite being 
well-fed. Erlanson-Albertson (2005) also found that palatable foods were often 
consumed despite an absence of hunger. 
Clarke 7
Reward pathways have decreased response in obese rats when compared to 
control rats (Geiger et al., 2009). This study found that regular food increased 
dopamine levels in the nucleus accumbens in control rats. However, standard food 
was not enough to increase the levels in obese rats that had extensive access to 
palatable foods in the past; rather, highly palatable foods were necessary to trigger the 
dopamine release. A regular increase in dopamine levels due to palatable food 
consumption is similar to that seen in cocaine usage (Kenny, 2011). In both palatable 
food and drug use, a neurological loss of control due to overconsumption results in 
habitual and potentially compulsive behaviors (Erlanson-Albertson, 2005; Everett and 
Robbins, 2006). 
Impulsivity 
Impulsivity is a personality trait that includes risk-taking, non-planning, and quick 
decision-making behaviors. It has been found to play a role in many appetitive 
behaviors, including drug addiction and obesity (Swann et al., 2004). There are 
multiple theories of impulsivity; a commonly accepted characterization came from 
Ernest Barratt from his self-report measure, the Barratt Impulsivity Scale (BIS) 
(Stanford et al., 2009). This scale breaks impulsivity into first and second order 
factors. The three second-order factors expose the aspects of inattention, non-
planning, and motor impulsivity. These three factors are then further broken into six 
first-order factors include attention, motor, self-control, cognitive complexity, 
perseverance, and cognitive instability. The different factors support the idea that 
impulsivity is a multi-faceted construct. 
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 Impulsivity has been studied extensively in neural disorders and substance 
abuse (Stanford et al., 2009).  Many people with substance abuse problems have been 
found to be highly impulsive (Lane et al., 2007; Bond et al., 2004). In interest to this 
paper, a relationship between impulsive traits in adolescents and earlier and increased 
alcohol and drug consumption has been found (Verdejo-Garcia et al. 2009). This 
suggests the need for early recognition and intervention with adolescents who tend to 
have higher levels of impulsivity. 
 Some research has looked at the link between food consumption and 
impulsivity levels. Eating disinhibition has a positive correlation with attention and 
motor impulsivity (Lyke & Spinella, 2004). It has been shown that obese people tend 
to be more impulsive than non-obese people (Nederkoorn et al., 2009). This is likely 
related to the findings that those with higher levels of impulsivity are more prone to 
higher food intake (Guerrieri et al., 2009). Further, obese children were found to have 
less inhibitory control to be more sensitive to reward, such as palatable foods, than 
non-obese children (Neederkorn et al., 2006). Sensitivity to reward can lead to 
overeating, which ultimately results in weight gain.  
III. Methods 
Subjects 
Participants were 198 high school students living in Southern California. Their ages 
ranged from 14 to 17 years with a mean of 15.9 years. They came from a variety of 
high schools, all with many Hispanic students as well as lower income students (see 
Table 1). This sample of participants was given preference due to a higher prevalence 
of obesity in this population (NHANES, 1999-2002). Females comprised 
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approximately 56% of the participants. Participants completed the survey on the 
weekend, outside of school. This study was reviewed and approved by the CGU 
institutional review board (IRB). 
Measurements 
 A team of data collectors from Claremont Graduate University’s School of 
Community and Global Health recruited and assessed the students as part of a larger 
research project (Obesity Related Behavioral Intervention Trials: ORBIT) funded by 
the National Heart Lung and Blood Institute. The team used a multi-level recruitment 
approach by accessing high schools, posting flyers, and contacting parents to recruit 
participants.  Measurements were taken to determine snacking habits and impulsivity 
levels of the students. Students self-reported their gender, age, race/ethnicity, and 
socioeconomic status (SES). SES was evaluated based on parent education levels.  
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Table 1. Demographic information for the participants 
Variable Analysis  
 Mean SD 
Age 15.8 0.9 
 N % 
Male 87 44 
Female  111 56 
 Mean SD 
Highest level of education of 
mother 
3.52 
(completed 
high school) 
1.51 
 N % 
Less than 8th grade  12 6 
Less than high school 24 12.1 
Completed high school 33 16.7 
Some college or job training 53 26.8 
Completed college 24 12.1 
Completed Graduate school 3 1.5 
Unknown 39 19.7 
 Mean SD 
Highest level of education of 
father 
3.15 
(completed 
high school) 
1.33 
 N % 
Less than 8th grade 15 7.6 
Less than high school 29 14.6 
Completed high school 38 19.2 
Some college or job training 26 13.1 
Completed college 19 9.6 
Completed Graduate school 5 2.5 
Unknown 65 32.8 
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YAQ 
The Youth/Adolescent Questionnaire (YAQ) was completed by the participants on 
mini-laptops provided by CGU. The YAQ has been validated and proven to be 
accurate and reproducible (Rockett et al., 1997; Rockett et al., 1995). The YAQ 
assessed dietary habits of the participants. Daily servings of fruit, sweet snack foods, 
salty snack foods, and sugar-sweetened beverages were examined. Frequency scores 
for sweetened drinks were calculated by the sum of sweetened drink item response 
options (low option and high option). Write in responses were recoded to match the 
specifications for analysis set by Harvard University. The same was done for sweet 
snacks and salty snacks categories. 
 
BIS 
The Barrett Impulsivity Scale (BIS) is a commonly used scale that measures 
impulsivity levels. It has demonstrated its validity and reproducibility (Spinella, 2007; 
Patton et al., 1995). The questionnaire has the participants answer 30 questions 
gauging impulsivity facets such as money spending, future orientation, planning, and 
cognitive stability. The questions were measured on a four-point Likert-type scale 
(1=never, 4=always). The items were then broken down into three second-order 
factors and six first-order factors. The six first-order impulsivity factors in the BIS 
included: (a) attention (not focusing on the task at hand; example item: “I am restless 
at the theater or lectures.”), (b) motor impulsiveness (acting on the spur of the 
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moment; example item: “I do things without thinking.”), (c) self-control (lack of 
planning or thinking carefully; example item: “I say things without thinking.”),  (d) 
cognitive complexity (dislike of challenging mental tasks; example item: “I get easily 
bored when solving thought problems.”), (e) perseverance (an inconsistent life style; 
example item: “I change residences.”), and (f) cognitive instability (thought insertions 
and racing thoughts; example item: “I often have random thoughts when thinking.”).  
These were emphasized because they fell under the second-order factors of motor 
(acting on impulse) and non-planning (the tendency against planning for the future) 
(Stanford et al., 2009). The first-order factors are useful to define impulsiveness on a 
more specific level, supporting Barratt’s idea that impulsivity is multi-faceted. 
 
Statistical analysis 
Bivariate correlations between snacking habits and impulsivity factors were estimated 
using Statistical Package for the Social Sciences (SPSS 19) software package. Unless 
otherwise indicated, all effects reported as significant are p<0.01. Regressions were 
used to look for potential confounding variables in age, gender, and SES. In these 
multiple regressions, the types of snack (sweet, salty, fruit, or sweetened beverage) 
were entered as dependent variables in separate regression models. Impulsivity levels 
were tested as independent variables separately with each type of snack for a total of 
16 regression models (4 outcomes X 4 impulsivity factors). I did not have hypotheses 
for the effects of the attention impulsivity factors, attention and cognitive instability, 
and therefore, did not fit the regression models to the data. Age, gender, and SES 
were entered as covariates. 
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IV. Results 
Six significant correlations were found between BIA first order factors and 
YAQ responses. Overall, fruit consumption has no statistically significant correlation 
with impulsivity while sweet or salty snacks and sweet drinks have a significant 
correlation with at least one sub-type of impulsivity (Tables 2 & 4). To determine 
whether the correlations between BIS first order factors and YAQ responses were 
truly significant, possible demographics variable confounders were tested. A 
preliminary analysis compared demographic variables of age, gender, father’s 
education level, and mother’s education level with the snacking categories. No 
significant correlations were found (Table 3). A multiple regression was run with 
adjustments for demographic covariates in their relationship to snack habits (Table 4). 
While none of the regression coefficients for the demographic variables were 
found to be statistically significant, results differed between the multiple regression 
and the correlations for impulsivity levels. Specifically, self-control impulsivity had a 
correlation for both salty snacks and sweet drinks originally but showed a significant 
correlation (b=0.276, p<.01) only with salty snack consumption once adjusted. Motor 
impulsivity had a significant correlation with both sweet snacks (b=0.161, p<.05) and 
sweet drinks (b=0.157, p<.05). Sweet snacks (b=0.434, p<.01) and sweet drinks 
(b=0.330, p<.01) are both correlated with cognitive complexity impulsivity. A 
significant correlation (b=0.181 p<.05) was found between perseverance and sweet 
snack consumption once adjusted; unadjusted, there was a correlation with sweet 
drinks as well. 
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Table 2. Correlations between YAQ responses and BIS first order factors 
 Motor Self 
Control 
Cognitive 
Complexity 
Perseverance 
Salty Snacks 0.107 0.224* 0.052 0.068 
Sweet Snacks 0.161* 0.144 0.374** 0.185* 
Sweet Drinks 0.176* 0.119* 0.314** 0.172* 
Fruit -0.095 0.010 0.000 -0.098 
*p<.05,  **p<.01 
 
  
 Table 3. Correlations between YAQ snacking categories and participant 
variables 
 Salty 
Snack 
Sweet 
Snack 
Sweet Drinks Fruit 
Participant Age 0.039 -0.027 -0.044 0.106 
Participant Gender 0.097 -0.042 -0.137 -0.064 
Highest level of 
education of father 
-0.114 -0.049 0.059 -0.068 
Highest level of 
education of 
mother 
-0.037 0.078 -0.050 -0.011 
 *p<.05, **p<.01 
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      Table 4. Regression results adjusted for age, gender, and SES. 
 Motor Self-Control Cognitive Complexity Perseverance 
Salty Snacks 0.148 0.276** 0.054 0.084 
Sweet Snacks 0.161* 0.120 0.434** 0.181* 
Sweet Drinks 0.157* 0.065 0.330** 0.117 
Fruit -0.111 -0.022 0.014 -0.104 
       Standardized b values. *p<.05,  **p<.01 
 
V. Discussion 
 We hypothesized that more adolescents with higher levels of non-planning 
and motor impulsivity would have bad snacking habits. Only certain aspects of 
impulsivity were found to have a correlation with snacking habits. The self-control 
and perseverance factors each had one snacking correlation, self-control with salty 
snacks and perseverance with sweet snacks (Table 4). The data reveals that cognitive 
complexity, a non-planning impulsivity, has the strongest relationship with snacking 
of all the impulsivity factors examined in that it had a positive association with both 
sweet snacks and sweetened beverages. This is likely because food expectancies are 
primarily based on short-term neural outcomes (Reid et al., 2005) and cognitive 
complexity impulsivity is the result of not thinking about future affects but 
concentrating on the now.  Motor impulsivity also had positive relationships with 
sweet snacks and sweetened beverages. These relationships could be a result of acting 
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without thinking—adolescents may consume sweet snacks and beverages due to the 
fact that they are available rather than stop and think about if they are truly hungry. 
 Interestingly, more associations were observed for sweet snacks than salty 
snacks. This carries the implication that sweet snacking is more impulsive than salty 
snacking. This may be due to snack distribution; as of 2006, desserts were the chief 
contributor to snacking (Piernas and Popkin, 2010). However, salty snacks 
consumption has had the highest increase in all snack consumption in the past 30 
years, making it the second leading snacking contributor (Piernas and Popkin, 2010). 
Thus, it is possible that salty snacks might become more closely associated with 
impulsivity if they continue their current trend and eventually overtake sweets as the 
main snack. 
 As anticipated, there was no correlation between fruit and impulsivity. Fruit 
consumption has many long-term benefits such as reduced risk for many heart and 
chronic diseases (Liu et al., 2000; Ford and Mokdad, 2001). Fruit, a healthy snack, 
has no association with impulsivity (Table 4). This could be a result of reward 
mechanisms. Unhealthy, palatable snacks stimulate the brain reward system more 
intensely than less fatty or sweet foods (Wang et al., 2004). The immediate rewards 
from these bad snacks can be linked to certain impulsivity factors because the factors 
demonstrate a lack of foresight that could dissuade one from eating the snack. 
Without the foresight, one is more likely to think just about the immediate reward and 
thus consume the unhealthy snack. Accordingly, there is no association between fruit 
consumption and impulsivity because fruit is not a high instant reward mechanism 
food. 
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 Some research has been done in regards to adolescent impulsivity and eating. 
There is evidence that children who display loss of consciousness (LOC) eating habits 
have higher levels of impulsivity than healthy adolescents (Hartmann et al., 2011). 
However, such evidence is not conclusive and others (Goldschmidt et al., 2011; 
Hartmann et al., 2012) have found no significant caloric intake differences between 
LOC groups and control groups.  
 A strength of this study is it improves our ability to predict snacking habits. 
Bad snacking is often a predictor of obesity. The relationships found in this study 
expand the breadth of our knowledge of factors leading to obesity. 
 Some limitations need to be considered when interpreting the findings. This 
study did not take into account the amount of snack food intake. In follow-up studies, 
it would be worthwhile to assess the caloric amount of snacks and impulsivity. A 
limitation of this study is that the study relied on self-reporting, which may limit the 
validity of participant responses. Thus, it is possible that the participants 
underreported the bad snacks that the consumed. However, both the YAQ and the 
BIS have been tested for consistency and reproducibility (Rockett et al., 1997; 
Spinella, 2007). 
While further replications of the present findings are needed, these results 
imply some relationship between impulsivity and snacking habits. It is important to 
realize the impulsivity does have some influence on snacking habits, especially 
because it has been shown that the total snack consumption has a positive association 
with being overweight (Nicklas et al., 2003). It is beneficial to understand the 
processes behind snacking decisions so we can intervene to help adolescents make 
Clarke 18
better food choices. Snacking is likely to be under the control of the adolescent 
compared, for example, to meals prepared at home by a parent or guardian. As a 
result, targeting snacking habits with interventions among adolescents may be an 
effective approach to reducing obesity. 
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